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Spatial location and grain: Global	coverage	(grain	size:	ocean	basin),	spanning	eight	
ocean	 basins,	 including	 vents	 on	 12	 mid‐ocean	 ridges	 and	 6	 back‐arc	 spreading	
centres.
Time period and grain: sFDvent	includes	information	on	deep‐sea	vent	species,	and	
associated	taxonomic	updates,	since	they	were	first	discovered	in	1977.	Time	is	not	
recorded.	The	database	will	be	updated	every	5	years.
Major taxa and level of measurement: Deep‐sea	hydrothermal‐vent	fauna	with	spe‐
cies‐level	identification	present	or	in	progress.
Software format: .csv	and	MS	Excel	(.xlsx).
K E Y W O R D S
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1  | BACKGROUND
Traits	 provide	 a	 “common	 currency”	 that	 can	 be	 used	 across	 taxa	
and	biogeographic	regions	to	analyse	global‐scale	biodiversity	pat‐
terns	 and	 to	 evaluate	 links	 between	 species	 and	 ecosystem	 pro‐





Given	 increasing	application	of	 trait‐based	approaches	 in	biodiver‐
sity	 research	 (Petchey	&	Gaston,	 2006),	 trait	 databases	 are	 grow‐
ing	in	number.	For	example,	25	databases	have	been	published	for	
terrestrial,	 freshwater	 and	 marine	 environments	 since	 2000;	 of	
these,	around	25	per	cent	were	published	in	2017	(see	Supporting	
Information	Appendix	S2).
Some	 of	 the	 first	 and,	 now,	 largest	 trait	 databases	 focus	 on	
plants,	where	strong	links	exist	between	leaf	traits	(e.g.,	area,	angle),	












tion	 of	 hydrothermal‐vent	 communities	 has	 been	 shaped	 through	
geological	and	evolutionary	time	by	the	movement	of	tectonic	plate	








Villeger,	 Mason,	 &	 Bellwood,	 2013;	 Stuart‐Smith	 et	 al.,	 2015).	 At	





for	vent	conservation,	 it	was	not	possible	 to	pursue	 this	approach	
on	 large	scales	before	now,	due	 to	a	 lack	of	suitable	 trait	data	 for	
vent	species.
Here,	we	describe,	and	make	publicly	available,	a	global‐scale	trait	










deep‐sea	 chemosynthesis‐based‐ecosystem	 research	 community;	
and	to	facilitate	macroecological	analyses	including	vent	fauna.
2  | METHODS
2.1 | An international, collaborative approach to 
trait data collection



























to	 ensure	 inconsistencies	 in	 spelling,	 grammar,	 and	 other	 symbols	
did	not	affect	compilation	or	processing	for	database	end‐users.	A	
unique	contributor	ID	(email)	column	was	provided,	to	ensure	each	




deep‐sea	 research	 community	 as	 possible.	 Thus,	 several	 calls	 for	
contributors	were	made	 following	 the	working‐group	meeting,	 in‐
cluding	direct	emails,	mailing	lists	(INDEEP,	2018),	the	Deep‐Sea	Life	
newsletter	(Baker,	Pattenden,	&	Ramirez‐Llodra,	2017)	and	a	poster	




2.2 | Data compilation, processing, quality 
control and analysis







due	 to	 lack	 of	 knowledge)	 to	 3	 (high	 certainty);	 and	 a	 reference	
column	per	 trait	 (permitting	 “expert	 opinion”	 in	place	of	 a	 literary	
source	where	appropriate).





always	captured	 in	publications	or	cruise	 reports	 for	vent	species,	
as	remotely	operated	vehicles	can	be	used	to	make	observations	for	
many	hours	 that	do	not	 form	part	of	a	 formal	study.	During	these	
hours,	 scientists	 gain	 insights	 into	 the	behaviour,	 feeding	ecology,	
size,	mobility,	and	other	traits	of	deep‐sea	fauna,	which	would	not	
be	captured	if	sFDvent	required	all	trait	scores	to	be	supported	in	







sFDvent	 contributions	 were	 compiled	 and	 processed	 accord‐
ing	 to	 strict,	 documented	 criteria,	which	 are	described	 in	detail	 in	
Supporting	 Information	Appendix	 S4	 and	 files	 referenced	 therein.	
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with	 216	 records,	 whilst	 Acanthocephala	 has	 the	 lowest	 num‐
ber	of	 records	of	 the	phyla	 in	 the	dataset	 (one	 record;	Supporting	
Information	Figure	S1	A.4).	The	best‐populated	ocean	basin	 is	 the	
North	 Pacific	 (east	 and	west),	with	 332	 taxa	with	 associated	 trait	
data	 (Figure	2),	whilst	 the	Mediterranean	Sea	has	 the	 fewest	 trait	
records	–	two	(Figure	2).
Chemosynthesis‐obligate,	Relative	Adult	Mobility,	and	Estimated	









3.2 | Comparison with other datasets
The	sFDvent	dataset	has	 fewer	 traits	and	 records	 than	many	 trait	


































































TA B L E  1   (Continued)
     |  7CHAPMAN et Al.
taxonomic	 entries	 than	 the	 amphibian	 (Trochet	 et	 al.,	 2014),	 rep‐
tile	 (Grimm,	 Prieto	 Ramírez,	Moulherat,	 Reynaud,	&	Henle,	 2014),	
stream	 invertebrate	 (Schäfer	 et	 al.,	 2011),	 and	 chironomid	 (Serra,	




dataset	 (Supporting	 Information	 Table	 S4.2).	 However,	 body	 sizes	
are	well	scored,	as	in	other	databases	[e.g.,	marine	copepods	(Brun	
et	 al.,	 2017)].	 Furthermore,	 the	 sFDvent	 database	 encompasses	
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TA B L E  2  Trait	data	coverage	for	the	first	clean,	recommended	version	of	the	sFDvent	database.	The	modal	(most	frequently	recorded)	
trait	value	and	mean	certainty	score	associated	with	each	trait	are	also	provided
Trait Number of records
Percentage of records 
with trait scores Modal trait value
Mean certainty 
score








Chemosynthesis‐obligate 646 100 Vent 2.6
Estimated	Maximum	Body	
Size	(mm)
643 99.5 100 2.8
Zonation	from	a	Vent 507 78.5 Medium 2.6
Substratum 527 81.6 Hard 2.6
Habitat	Complexity 497 76.9 Does	not	add 2.6
How	often	found	in	groups	or	
clusters?	(Gregariousness)
450 69.7 Never	(Solitary) 2.4
Trophic	Mode 515 79.7 Bacterivore 2.4
Nutritional	Source 582 90.1 Sediment	or	rock	surface 2.4
Position	of	Symbiont 477 73.8 None 2.6
Foundation	Species 523 81 No 2.8
Abundance 470 72.8 High 2.6
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similar	biological	parameters	to	all	of	the	trait	databases	described	





TA B L E  3  A	comparative	review	of	animal	trait	databases
Database Geographic scope Environment Number of records Number of taxa
Number of traits (or 
categories, as specified 
below) Reference
sFDvent Global Marine 646 646	species 13 This	paper
Coral	Trait	
Database1
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Similar trait(s) in 
sFDvent database
Similar trait(s) in 
other databases
Potential scoring mechanism to enable 
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4  | DISCUSSION
sFDvent	 is	 a	 global‐scale	 trait	 database	 for	 deep‐sea	hydrother‐










from	 the	 recommended	 dataset	 due	 to	 lacking	 trait	 scores,	 or	
646	 species	with	higher	 taxonomic	 certainty).	 The	database	has	
a	 global	 span	 and	broad	 taxonomic	 coverage	 for	 use	 in	macroe‐
cological	 trait‐based	studies	of	vent	biodiversity	and	 in	 research	
incorporating	taxonomic‐,	phylogenetic‐,	and	trait‐based	diversity	
indices.
Body	 size,	 for	 example,	 is	 a	 trait	 identified	 to	 play	 a	 funda‐
mental	 role	 in	 ecosystem	 functioning,	 ecological	 processes,	 and	












mism	 levels	 in	 taxonomic,	 geographic,	 and	 other	 groups,	 which	
may	 be	 particularly	 important	when	 considering	 the	 impacts	 of	
mining	on	vent	ecosystems,	given	the	close	relationships	between	














Similar trait(s) in 
sFDvent database
Similar trait(s) in 
other databases
Potential scoring mechanism to enable 















































TA B L E  4   (Continued)






reproductive	 traits	 in	 ecology	 (Mullineaux	 et	 al.,	 2018),	 trait	 scor‐
ing	 for	 “Reproductive	Type”,	 “Larval	Development”	 and	 “Dispersal	
Mechanism”	did	not	have	sufficient	coverage	to	be	 included	 in	sF‐
Dvent	v.1.	This	is,	however,	now	already	being	addressed	by	collab‐





In	 considering	 the	 compatibility	 of	 sFDvent	 traits	 with	 those	
in	 established	 databases	 for	 other	 environments	 and	 taxonomic	
groups,	 we	 have	 identified	 similarities	 and	 differences	 in	 data	





traits	 will	 facilitate	 cross‐ecosystem	 analyses.	 Nevertheless,	 our	
traits	were	designed	 for	highly	specialized	 fauna	 in	 remote,	deep‐
sea	 environments.	 Therefore,	 to	 conduct	 a	 comparative	 analysis	
across	different	 trait	databases,	we	would	need	 to	 “translate”	 the	
trait	 terminology	used	 (Table	4).	 Thus,	we	echo	 calls	 for	 common	
terminology	across	systems	(Costello	et	al.,	2015)	to	advance	trait‐





impacts	 upon	 these	 systems	 [Convention	 on	 Biological	 Diversity	
(CBD),	1992].
Comparing	 sFDvent	 to	 other	 databases	 also	 highlights	 our	
unique	approach	to	data	collection.	Other	databases	have	tended	
to	 focus	on	 literary	 sources	 of	 information	 [including	other	 data‐
bases;	 e.g.,	MarLIN	 (2006)],	whereas	 sFDvent	was	predominantly	
filled	using	expert	knowledge,	and	sFDvent	entries	scored	using	the	
literature	were	 peer‐reviewed	 by	 experts.	 A	major	 finding	 of	 the	
sFDvent	project	is	that	there	is	a	lag,	wherein	published	information	






participating	 in	 research	 cruises	 accumulate	 a	 wealth	 of	 knowl‐










Moreover,	 pooling	 expert	 opinion	 on	 species‐trait	 scores	 cap‐
tured	the	current	state	of	knowledge	in	a	relatively	quick	timeframe	
(1	year	as	opposed	to	10	or	more	for	other	databases;	Supporting	







Dvent	will	 form	a	baseline	 single	 repository	 for	expert	knowledge	
on	 deep‐sea	 hydrothermal‐vent	 species,	 with	 ongoing	 community	
input.	 In	 addition	 to	 promoting	 international	 collaboration	 in	 its	
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